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FIG. 5B 



MC1 Neutralizes human MCSF activity 




1 10 
Antibody Concentration (npAnQ 



MC3 Neutralizes human MCSF activity 




to 100 1000 

Antibody Concantstton (ngfrnQ 
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Fig. 6 




PBS 0.1 mg/kg 1 mg/kg 5 mg/kg 
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FIG. 8A ~ 



Binding of MCSF-sperific antibody to breast cancer cell line MDA231 

Red: no antibody control 
Black: M-CSF antibody 1 ug/ml 
Green: M-CSF antibody 1 0 ug/knl 
Blue: M-CSF antibody 50 ugAnl 




FIG. 8B 

Binding of MCSF-specifk antibody to multiple myeloma cancer cell line AKH77 

Red: no antibody control 
Green: M-CSF antibody 5 ug/tal 
Blue: control lgG2a 5 ug/ml 
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FIG. 9 



Cancer Type 


Cancer Status 


Score 0 


Score 1 


Score 2 


Score 3 1 


Score 4 


% with scores 3 or htohW 


edrenal 






* 

s 


& 

V, 


w 


o 


V 


basal eel 


cancer 


2 


M 


A 
V 


n 


n 


ft 


bladder 


normal 


m 

€ 


4 

1 


A 

(L 


1 


U 


"0 




normal 


17 


1 


- 2 


0 


l 0 


0 . 


breast 


cancer 


6 


5 


13 


62 


0 


72 


breast 


normal 


7 


6 


7 


6 


0 


24 


carcinoids 


cancer 


9 


2 


2 


0 


0 


0 


carcinoids (muscle} 


cancer 


1 


0 


1 


0 


0 


. . 0 




cancer 


1 


0 


0 


0 


6 


• 0 




normal 


4 


0 


2 


0 


0 


0 




cancer 


9 


0 


1 


4 


0 


27 


fib rt>&e room 


cancer 


3 


1 


0 


0 


0 


0 


oallbladdar 


normal 


2 


1 


0 


1 


0 


26 




cancer 


1 


0 


0 


0 


0 


0. 




normal 


7 


a 


2 


4 


0 


26 




normal 


5 


.10 


1 


4 


0 


.20 


1 Idnau 


cancer 


8 


1 


0 


3 


0 


26 




cancer 


5 


o 


o 


0 


0 


• 0 


B -- 


normal 


11 


a 


4 


1 


0 


6 

, — 




cancer 


6 


3 


o 


3 


0 




^25L ■ — ■ — 


normal 


19 


0 


1 


0 


o 


0 




cancer 


3 


1 


■ 6 


3 


0 


43 




cancer 


13 


0 


a 


2 


0 


12 


■■mlc ff^%MiA 


cancer 


7 


0 


2 


6 


0 


36 


mslfi rmms f biflfi mmfl UOfl 1 


cancer 


0 


0 


0 


1 


0 


100 


mesolheSoms 


cancer 


6 


0 


0 


0 


0 


0 


ne ui obles tome 


cancer 


1 


0 


0 


0 


0 


0 


every 


normal 


6 


0 


2 


0 


0 


• 0 




cancer 


8 


2 


0 


4 


0 


29 




normal 


e 


2 


5 


4 


0 


20 




cancer 


6 


1 


0 


3 


0 


25 




normal 


0 


a 


8 


3 


0 


21 




cancer 


9 




1 


4 


0 


27 




cancer 


£» 

D 


u 




A 


Wi 


*v 




cancer 


3 


0 


2 


1 


0 


17 




cancer 


3, 


0 


2 


1 


0 


17 




cancer 


2 


0 


0 


0 


0 


0 




sneer 


- 3 


0 


0 


0 


0 


0 


small Intestine 1 


tormal ] 


2 


1 


0 


1 


0 


26 


spleen 1 


tormal 


14 


2 


.3 


0 


0 


. . 0 




cancer 


3 


0 


0 


0 


0 


..- o 




formal 


3 


2 


2 


1 


0 


13 




.ancer 


7 


1 


1 


1 


0 


10 


teratoma c 


£ncer 


1 


0 


0 


0 


0 


0 


testis r 


lormal 


6 


1 


3 


3 


0 


25 


thyroid T 


lormal 


15 


0 


0 


0 


0 


0 


thyroid c 


ancer 


6 


i 


1 


2 


0 


16 


undffl aH £ 


ancef 


6 


0 


2 


1 


0 


11 


undr! c 


ancer 


5 


0 


2 


0 


0 


0 



WO 2005/068503 PCT/US2005/000546 

, 13/44 



Fig. 10 



Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr Tip Leu 
1 5 10 15 

Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser lie Thr 
20 25 30 

Glu Glu Val Ser Glu Tyr Cys Ser His Met He Gly Ser Gly His Leu 
35 40 45 

Gin Ser Leu Gin Arg Leu He Asp Ser Gin Met Glu Thr Ser Cys Gin 
50 55 60 

He Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro Val Cys 
65 70 75 80 

Tyr Leu Lys Lys Ala Phe Leu Leu Val Gin Asp He Met Glu Asp Thr 
85 90 95 

Met Arg Phe Arg Asp Asn Thr Pro Asn Ala He Ala He Val Gin Leu 
100 105 110 

Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu 
115 120 125 

Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 
130 135 140 

Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu 
145 150 155 160 

Asp Lys Asp Trp Asn lie Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 
165 170 175 

Glu Cys Ser Ser Gin Gly His Glu Arg Gin Ser Glu Gly Ser Ser Ser 
180 185 190 

Pro Gin Leu Gin Glu Ser Val Phe His Leu Leu Val Pro Ser Val He 
195 200 205 

Leu Val Leu Leu Ala Val Gly Gly Leu Leu Phe Tyr Arg Trp Arg Arg 
210 215 220 

Arg Ser His Gin Glu Pro Gin Arg Ala Asp Ser Pro Leu Glu Gin Pro 
225 230 235 240 

Glu Gly Ser Pro Leu Thr Gin Asp Asp Arg Gin Val Glu Leu Pro Val 
245 250 255 



WO 2005/068503 



14/44 



Fig. 11 



Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr Trp Leu 

15 10 15 

Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser lie Thr 

20 25 30 

Glu Glu Val Ser Glu Tyr Cys Ser His Met He Gly Ser Gly His Leu 

35 40 45 

Gin Ser Leu Gin Arg Leu He Asp Ser Gin Met Glu Thr Ser Cys Gin 

50 55 60 

He Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro Val Cys 
65 70 75 80 

Tyr Leu Lys Lys Ala Phe Leu Leu Val Gin Asp He Met Glu Asp Thr 

85 90 95 

Met Arg Phe Arg Asp Asn Thr Pro Asn Ala He Ala He Val Gin Leu 

100 105 110 

Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu 

115 120 125 

Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 

130 135 140 

Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu 
145 150 155 160 

Asp Lys Asp Trp Asn He Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 

165 170 175 

Glu Cys Ser Ser Gin Asp Val Val Thr Lys Pro Asp Cys Asn Cys Leu 

180 185 190 

Tyr Pro Lys Ala He Pro Ser Ser Asp Pro Ala Ser Val Ser Pro His 

195 200 205 

Gin Pro Leu Ala Pro Ser Met Ala Pro Val Ala Gly Leu Thr Trp Glu 

210 215 220 

Asp Ser Glu Gly Thr Glu Gly Ser Ser Leu Leu Pro Gly Glu Gin Pro 
225 230 235 240 

Leu His Thr Val Asp Pro Gly Ser Ala Lys Gin Arg Pro Pro Arg Ser 

245 250 255 

Thr Cys Gin Ser Phe Glu Pro Pro Glu Thr Pro Val Val Lys Asp Ser 

260 265 270 

Thr He Gly Gly Ser Pro Gin Pro Arg Pro Ser Val Gly Ala Phe Asn 

275 280 285 

Pro Gly Met Glu Asp He Leu Asp Ser Ala Met Gly Thr Asn Trp Val 

290 295 300 

Pro Glu Glu Ala Ser Gly Glu Ala Ser Glu He Pro Val Pro Gin Gly 
305 310 315 320 

Thr Glu Leu Ser Pro Ser Arg Pro Gly Gly Gly Ser Met Gin Thr Glu 

325 330 335 

Pro Ala Arg Pro Ser Asn Phe Leu Ser Ala Ser Ser Pro Leu Pro Ala 

340 345 350 

Ser Ala Lys Gly Gin Gin Pro Ala Asp Val Thr Gly Thr Ala Leu Pro 

355 360 365 

Arg Val Gly Pro Val Arg Pro Thr Gly Gin Asp Trp Asn His Thr Pro 

370 375 380 

Gin Lys Thr Asp His Pro Ser Ala Leu Leu Arg Asp Pro Pro Glu Pro 
385 390 395 400 

Gly Ser Pro Arg He Ser Ser Leu Arg Pro Gin Gly Leu Ser Asn Pro 

405 410 415 

Ser Thr Leu Ser Ala Gin Pro Gin Leu Ser Arg Ser His Ser Ser Gly 

420 425 430 

Ser Val Leu Pro Leu Gly Glu Leu Glu Gly Arg Arg Ser Thr Arg Asp 

435 440 ~ 445 

Arg Arg Ser Pro Ala Glu Pro Glu Gly Gly Pro Ala Ser Glu Gly Ala 

450 455 460 

Ala Arg Pro Leu Pro Arg Phe Asn Ser Val Pro Leu Thr Asp Thr Gly 
465 470 475 480 

His Glu Arg Gin Ser Glu Gly Ser Ser Ser Pro Gin Leu Gin Glu Ser 

485 490 495 

Val Phe His Leu Leu Val Pro Ser Val He Leu Val Leu Leu Ala Val 

500 505 510 

Gly Gly Leu Leu Phe Tyr Arg Trp Arg Arg Arg Ser His Gin Glu Pro 

515 520 525 

Gin Arg Ala Asp Ser Pro Leu Glu Gin Pro Glu Gly Ser Pro Leu Thr 

530 535 540 

Gin Asp Asp Arg Gin Val Glu Leu Pro Val 
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Fig. 12 



Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Pro Thr Thr Trp Leu 

1 5 10 is 

Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser lie Thr 

20 25 30 

Glu Glu Val Ser Glu Tyr Cys Ser His Met lie Gly Ser Gly His Leu 

35 40 45 

Gin Ser Leu Gin Arg Leu lie Asp Ser Gin Met Glu Thr Ser Cys Gin 

50 55 60 

He Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro Val Cys 
65 70 75 80 

Tyr Leu Lys Lys Ala Phe Leu Leu Val Gin Asp He Met Glu Asp Thr 

85 90 95 

Met Arg Phe Arg Asp Asn Thr Pro Asn Ala He Ala He Val Gin Leu 

100 105 110 

Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu 

115 120 125 

Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 

130 135 140 

Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu 
145 150 155 160 

Asp Lys Asp Trp Asn He Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 

165 170 175 

Glu Cys Ser Ser Gin Asp Val Val Thr Lys Pro Asp Cys Asn Cys Leu 

180 185 190 

Tyr Pro Lys Ala He Pro Ser Ser Asp Pro Ala Ser Val Ser Pro His 

195 200 205 

Gin Pro Leu Ala Pro Ser Met Ala Pro Val Ala Gly Leu Thr Trp Glu 

210 215 220 

Asp Ser Glu Gly Thr Glu Gly Ser Ser Leu Leu Pro Gly Glu Gin Pro 
225 230 235 ~ 240 

Leu His Thr Val Asp Pro Gly Ser Ala Lys Gin Arg Pro Pro Arg Ser 

245 250 255 

Thr Cys Gin Ser Phe Glu Pro Pro Glu Thr Pro Val Val Lys Asp Ser 

260 265 270 

Thr He Gly Gly Ser Pro Gin Pro Arg Pro Ser Val Gly Ala Phe Asn 

275 280 285 

Pro Gly Met Glu Asp He Leu Asp Ser Ala Met Gly Thr Asn Trp Val 

290 295 300 

Pro Glu Glu Ala Ser Gly Glu Ala Ser Glu He Pro Val Pro Gin Gly 
305 310 315 320 

Thr Glu Leu Ser Pro Ser Arg Pro Gly Gly Gly Ser Met Gin Thr Glu 

325 330 " 335 

Pro Ala Arg Pro Ser Asn Phe Leu Ser Ala Ser Ser Pro Leu Pro Ala 

340 345 350 

Ser Ala Lys Gly Gin Gin Pro Ala Asp Val Thr Gly His Glu Arg Gin 

355 360 365 

Ser Glu Gly Ser Ser Ser Pro Gin Leu Gin Glu Ser Val Phe His Leu 

370 375 380 

Leu Val Pro Ser Val He Leu Val Leu Leu Ala Val Gly Gly Leu Leu 
385 390 395 * 400 

Phe Tyr Arg Trp Arg Arg Arg Ser His Gin Glu Pro Gin Arg Ala Asp 

405 410 415 

Ser Pro Leu Glu Gin Pro Glu Gly Ser Pro Leu Thr Gin Asp Asp Arg 

420 425 430 

Gin Val Glu Leu Pro Val 
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FIG. 13 



5H4 heavy chain protein sequence: 

1 EIQLQQSGPE LVKTGTSVKI SCKASGYSFT GYFMHWVKQS HGKSLEWIGY 

51 ISCYNGDTNY NQNFKGKATF TVDTSSSTAY MQFNSLTSBD SAVYYCAREG 

101 GNYPAYWGQG TLVTVSAAKT TPPSVYPLAP GSAAQTNSMV TLGCLVKGYP 

151 PEPVTVTWNS GSLSSGVHTF PAVLQSDLYT LSSSVTVPSS TWPSETVTCN 

2 01 VAHPASSTKV DKKIVPRDCG CKPCICTVPE VSSVFIFPPK PKDVLTITLT 

251 PKVTCVWDI SKDDPEVQFS WFVDDVEVHT AQTQPREEQF NSTFRSVSEL 

301 PIMHQDWLNG KEFKCRVNSA AFPAPIEKTI SKTKGRPKAP QVYTIPPPKE 

351 QMAKDKVSLT CMITDFFPED ITVEWQWNGQ PAENYKNTQP IMDTDGSYFV 

4 01 YSKLNVQKSN WEAGNTFTCS VLHEGLHNHH TEKSLSHSPG K 



5H4 light chain protein sequence: 

1 DIVMTQSHKF MSTSVGDRVT 

51 TSTRHAGVPD RFTGSGSGTD 

101 GTKLELKRAD AAPTVSIFPP 

151 DGSERQNGVL NSWTDQDSKD 

201 STSPIVKSFN RNEC 



ITCKASQKVG TAVTWYQQKP GQSPKLLIYW 
FTLTISDVQS EDLADYFCQQ YSSYPLTFGA 
SSEQLTSGGA SWCFLNNFY PKDINVKWKI 
STYSMSSTLT LTKDEYERHN SYTCEATHKT 
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MC-1 heavy chain protein sequence: 

1 EVKLVESGGG LVQPGGSLKL 

51 X SN66GSTYY PDTVKGRFTI 

101 SYGYPFAYWG QGTLVTVSAA 

151 YFPEPVTLTW NSGSLSSGVH 

201 CNVAHPASST KVDKKIEPRG 

251 DVLMISLSPI VTCWVDVSE 

301 TLRWSALPI QHQDWMSGKE 

3 51 YVLPPPEEEM TKKQVTLTCM 

4 01 DSDGSYFMYS KLRVEKKNWV 



FIG. 14 



SCATSGFTFS DYYMYWVRQT PEKRLEWVAY 
SRDNAKNTLY LQMSRLKSED TAMYYCARQG 
KTTAPSVYPL APVCGDTTGS SVTLGCLVKG 
TFPAVLQSDL YTLSSSVTVT SSTWPSQSIT 
PTIKPCPPCK CPAPNLLGGP SVFIFPPKIK 
DDPDVQISWF VNNVEVHTAQ TQTHREDYNS 
FKCKVNNKDL PAPIERTISK PKGSVRAPQV 
VTDFMPEDIY VEWTNNGKTE LNYKNTEPVL 
ERNSYSCSW HEGLHNHHTT KSFSRTPGK 



MC-1 light chain protein sequence: 

1 AIQMTQTTSS LSASLGDRVT 

51 TSSLHSGVPS RFSGSGSGTD 

101 GTKLEIKRAD AAPTVSIFPP 

151 DGSERQNGVL NSWTDQDSKD 

2 01 STSPIVKSFN RNEC 



ISCSASQGIS NYLNWYQQKP DGTVKLLIYY 
YSLTISNLEP EDIATYYCQQ YSKLPWTFGG 
SSEQLTSGGA SWCFLNNFY PKDINVKWKI 
STYSMSSTLT LTKDEYERHN SYTCEATHKT 
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FIG. 15 



MC-3 heavy chain protein sequence: 



1 DVQLQESGPG LVKPSQSLSL 

SI YISYSGSTSY NPSWCSRISI 

101 TWLFDYWGQG TTLTVSSAKT 

151 PESVTVTWNS GSLSSSVHTF 

2 01 VAHPASSTTV DKKLEPSGPI 
251 PNIKDVLMIS LTPKVTCWV 

3 01 DYNSTIRWS TLPIQHQDWM 
351 APQVYILPPP AEQLSRKDVS 
401 APVLDSDGSY FIYSKLNMKT 

4 51 PGLDLDDICA EAKDGELDGL 
501 SS WELKQKI SPDYRNMIGQ 

MC-3 light chain protein sequence: 



TCTVTGYSIT SDYAWNWIRQ PPGNKLEWMG 
TRDTSKNQFF LQLNSVTTED TATYY CARLE 
TPPSVYPLAP GCGDTTGSSV TLGCLVKGYF 
PALLQSGLYT MSSSVTVPSS TWPSQTVTCS 
STINPCPPCK ECHKCPAPNL EGGPSVFIFP 
DVSEDDPDVQ ISWFVNNVEV HTAQTQTHRE 
SGKEFKCKVN NKDLPSPIER TISKIKGLVR 
LTCLWGFNP GDISVEWTSN GHTEENYKDT 
SKWEKTDSFS CNVRHEGLKN YYLKKTISRS 
WTTITIFISL FLLSVCYSAS VTLFKVKWIF 
GA 



1 DILLTQSPAI LSVSPGERVS FSCRASQSIG TSIHWYQQRT NGSPRLLIKY 

51 ASESISGIPS RFSGSGSGTD FTLSINSVES EDIADYYCQQ SNSWPTTFGG 

101 GTKLEIKWAD AAPTVSIFPP SSEQLTSGGA SWCFLNNFY PKDINVKWKI 

151 DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT 

201 STSPIVKSFN RNEC 
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FIG. 16A 



For heavy chain CDR1 : 



H_CDR1_5H4 
H_CDR1_MC-1 
H_CDR1_CHIR-RX1 
H_CDRl_MC-3 
Consensus 



1 

(1) -GiYsFMH 
(1) -f$YMY 

(i) urns 

(1) SDYAWN 



For heavy chain CDR2: 



H_CDR2_5H4 
H_CDR2_MC- 1 
H_CDR2_CHIR-RX1 
H_CDR2_MC-3 
Consensus 



1 17 
(1) §l|Cpi^NlfiQNEiG 
¥PD0K<3 

a 



(i) 
(i) 
(i) 
(i) 




YIS YSGSTSYNPSLKS 



For heavy chain CDR3: 

H_CDR3_5H4 
H_CDR3_MC-1 
H_CDR3_CHIR-RX1 
H_CDR3_MC-3 
Consensus 



(i) — H G I NYPA¥ 

(i) qgsHBp||a^ 

(1) -EflUHAMp 

(1) --letHiJI! 

(1) DYGW FDY 
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For light chain CDR1: 



FIG. 16B 



l li 

L_CDR1_5H4 (1) |S|lN|^B , 3 

L_CDR1_MC-1 (1) Sjg lGgSNY|M 
L CDR1_CHIR-RX1 (1) g^gP " ~~ 



L _CDRl_MC-3 (1) 

Consensus (1) RASQSIGTSIH 



For light chain CDR2: 

L_CDR2_5H4 
L_CDR2_MC-1 
L_CDR2_CHIR-RX1 
L_CDR2_MC-3 
Consensus 



1 

(l) KtrhI 

(1) HI SLHj 

(i) BaIBI 

(1) YTSESIS 



For light chain CDR3: 

L_CDR3_5H4 
L_CDR3_MC-1 
L_CDR3_CHIR-RX1 
L_CDR3_MC-3 

Consensus (1) QQYSSWPTT 
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Kabat numbering of 5H4: 



5H4 heavy chain protein sequence: 



1-30: EIQLQQSGPE LVKTGTSVKI SCKASGYSFT 

31-35: GYFMH 

36-49: WVKQSHGKSLEWIG 

50-65: YIS C (52A) YNGDTNY NQNFKG 

66-94: KATF TVDTSSSTAY MQF N <82A) S(82B) L(82C) TSED SAVYYCAR 

95-102: EGG NY PAY 

103-437: WGQG TLVTVSAAKT TPPSVYPLAP GSAAQTNSMV 

TLGCLVKGYFPEPVTVTWNS GSLSSGVHTF PAVLQSDLYT LSSSVTVPSS TWPSETVTCN 
VAHPASSTKV DKKIVPRDCG CKPCICTVPE VSSVFIFPPK PKDVLTITLT PKVTCVWDI 
SKDDPEVQFS WFVDDVEVHT AQTQPREEQF NSTFRSVSEL PIMHQDWLNG KEFKCRVNSA 
AFPAPIEKTI SKTKGRPKAP QVYTIPPPKE QMAKDKVSLT CMITDFFPED ITVEWQWNGQ 
PAENYKNTQP IMDTDGSYFV YSKLNVQKSN WEAGNTFTCS VLHEGLHNHH TEKSLSHSPG K 



5H4 light chain protein sequence: 



1-23: 
24-34 
35-49 
50-56 
57-88 
89-97 
98-214 



DIVMTQSHKF MSTSVGDRVT ITC 
KASQNVG TAVT 
WYQQKPGQSPKLLIY 
WTSTRHA 

GVPD RFTGSGSGTD FTLTISDVQS EDLADYFC 
QQYSSYPLT 

FGAGT KLELKRAD AAPTVSIFPP SSEQLTSGGA SWCFLNNFY PKDINVKWKI 
DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT 
STSPIVKSFN RNEC 
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Figure 24D: 



Kabat numbering of MCI 



MC-1 heavy chain protein sequence: 

1-30: EVKLVESGGG LVQPGGSLKL SCATSGFTFS 

31-35: DYYMY 

36-49: WVRQTPEKRLEWVA 

50-65: YIS N (52A) GGGSTYY PDTVKG 

66-94: RFTI SRDNAKNTLY LQM S (82A) R (82B) L (82C) KSED TAMYYCAR 

95-102: QGSYGYPFAY 

103-449: WG QGTLVTVSAA KTTAPSVYPL APVCGDTTGS SVTLGCLVKG YFPEPVTLTW 

NSGSLSSGVH TFPAVLQSDL YTLSSSVTVT SSTWPSQSIT CNVAHPASST KVDKKIEPRG 

PTIKPCPPCK CPAPNLLGGP SVFIFPPKIK DVLMISLSPI VTCWVDVSE DDPDVQISWF 

VNNVEVHTAQ TQTHREDYNS TLRWSALPI QHQDWMSGKE FKCKVNNKDL PAPIERTISK 

PKGSVRAPQV YVLPPPEEEM TKKQVTLTCM VTDFMPEDIY VEWTNNGKTE LNYKNTEPVL 

DSDGSYFMYS KLRVEKKNWV ERNSYSCSW HEGLHNHHTT KSFSRTPGK 



MC-1 light chain protein sequence: 



1-23: 
24-34 
35-49 
50-56 
57-88 
89-97 
98-214 



AIQMTQTTSS LSASLGDRVT ISC 
SASQGIS NYLN 
WYQQKP DGTVKLLIY 
YTSSLHS 

GVPS RFSGSGSGTD YSLTISNLEP EDIATYYC 
QQ YSKLPWT 

FGGGTKLEI KRAD AAPTVSIFPP SSEQLTSGGA SWCFLNNFY PKDINVKWKI 



DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT STSPIVKSFN 
RNEC 
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MC-3 heavy chain protein sequence: 

1-30: DVQLQESGPG LVKPSQSLSL TCTVTGYSIT 
31-35: SDYAW N (35A) 
36-4 9: WIRQ FPGNKLEWMG 
50-65: YISYSGSTSY NPSLKS 

66-94: RISIT RDTSKNQFFL QL N <82A) S (82B) V (82C) TTEDT ATYYCAR 
95-102: LETWLFDY 

103-522: WGQG TTLTVSSAKT TPPSVYPLAP GCGDTTGSSV TLGCLVKGYF PESVTVTWNS 
GSLSSSVHTF PALLQSGLYT MSSSVTVPSS TWPSQTVTCS VAHPASSTTV 
DKKLEPSGPI STINPCPPCK ECHKCPAPNL EGGPSVFIFP PNIKDVLMIS 
LTPKVTCVW DVSEDDPDVQ ISWFVNNVEV HTAQTQTHRE DYNSTIRWS 
TLPIQHQDWM SGKEFKCJCVN NKDLPSPIER TISKIKGLVR APQVYILPPP 
AEQLSRKDVS LTCLWGFNP GDISVEWTSN GHTEENYKDT APVLDSDGSY 
FIYSKLNMKT SKWEKTDSFS CNVRHEGLKN YYLKKTISRS PGLDLDDICA 
EAKDGELDGL WTTITIFISL FLLSVCYSAS VTLFKVKWIF SSWELKQKI 
SPDYRNMIGQ GA 



MC-3 light chain protein sequence: 

1-23: DILLTQSPAI LSVSPGERVS FSC 
24-34: RASQSIG TSIH 
35-49: WYQQRT NGSPRLLIK 
50-56: YASESIS 

57-88: GIPS RFSGSGSGTD FTLSINSVES EDIADYYC 
89-97: QQ SNSWPTT 

98-214: FGG GTKLEIKWAD AAPTVSIFPP SSEQLTSGGA SWCFLNNFY PKDINVKWKI 
DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT 
STSPIVKSFN RNEC 
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utmejauiojd 1130 
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Amino Acids 

MGWSCI1LFLVATATGVHS 

DVQLQESGPGLVKPSQTLSLTCTVTDYSITSDYA 
QLNSVTAADTATYYCASFDYAHAMDYWGQGTTVTVSS 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH^ 

ICNVNHKPSmitVDKJlV^PK^ 

VDGVEVHNAKTKPREEQYNSTYRWSVLTV^^ 

MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENmiCTTPPVLDSDGSFFLYSK^ 
YTQKSLSLSPGK- 



Nucleotides 

ATGGGATGGAGTTGCATTATACTTTTCCTCGTTGCCACCGCCACTGGAGTTCACT 

TGGCCCAGGTCTCGTCAAACCITCTCAAACTCTCTCACTCACCTGCACT 

CGCTTGGAACTGGATCCGACAATTTCCTGGTAAAAAACTCGAATGGAT 

CCTACAATCCTTCTCTGAAATCACGCATCACAATTTCCC GCGAT ACCTCrAAAAA 

CTGTTACCGCCGCCGATACTGCCACCTACTACT^ 

GGTACTACCGTTACCGTAAGCTCAGCCAGCACAAAGGGCCCATC 

CCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACITCCCCG^ 

AGGCGCCCTGACCAGCGGCGTGCACACCITCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCT 

TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAG^ 

GGACAAGAGAGTTGAGCCCAAATCITGTGACAAAACT 

GGACCGTCAGTCTTCCTCITCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT 
GGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGC 
CAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGA 
CTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCG 

AAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCT^ 

AGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCITCITCCT 

AAGAGCAGGTGGCAGCAGGGGAACGTCnTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTAC 
AGAGCCTCTCCCTGTCCCCGGGTAAATGA 
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MGWSCIILFLVATATGVHS 

QVQLQESGPGLVKPSQTI^LTCTVSDYSITSD^ 
QLNSVTAADTAVYYCASFDYAHAMDYWGQGTTVTVSS 

ASTKGPSVFPIJU > SSKSTSGGTAALGCLVKDYFPEP\nrV^ 

ICTA^NHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSWLFP 

VDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWL^ 

MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENhrre 

YTQKSLSLSPGK- 



Nucleotides 

ATGGGTTGGTCTTGCATCATTCTCTTTCTCG 

GGCCCCGGACTCGTTAAACCCTCTCAAACTCTCTCTCTTACT^ 

GCITGGAACTGGATCAGACAATTTCCCGGAAAAGGACTCGAATGGATGG^ 

CTTACAACCCCTCTCTCAAATCTCGAATAACAATCTCACGCGATACT^ 

TCCGTTACTGCCGCCGACACTGCCGTTT^ 

AGGAACTACCGTCACTGTCAGCTCAGCCAGCACAAAGGGCCCATCGGTCITCCCCCrGGC 
ACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTC^ 

CAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACrCTACTCCCT 

GTGACCGTGCCCTCCAGCAGCTrGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGG 

TGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACT^ 

GGGACCGTCAGTCTTCCTCnTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG 

TGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGG 

ACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC 

CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCA 

GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCG 

GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCT 

ACAAGAGCAGGTGGCAGCAGGGGAACGTCITCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCA 
GAAGAGCCTCTCCXrTGTCCCCGGGTAAATGA 
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Fig. 30 

HeRX-l Low Risk Heavy Chain Gamma-4 

PSLKSR1T1SRDTSKNQFSLQLNSVTAADTATYYCASFDYAHAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTA 
ALGCLVKDYTPEPVTVSWSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTKTW 

GPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF>JWYVDGVE\nHNAKTKPREEQFNSTYRV 
VSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTlSKAKGQPREPQ\nrTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENhTYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVTSCISvTM 

Nucleotides 

ATGGGATGGAGTTGCATTATACTTTTCCTCGTTGCCACCGCCACT 

TGGCCCAGGTCTCGTCAAACCTTCTCAAACTCTCTCACTCACCTGCACTGTTACTGACTACTCTATTACATCCG 

CX3CTTGGAACTGGATCCGACAATTTCCTGGTAAAAAACTCGAATGGATGGGTTATATTTCTTACT 

CCTACAATCCTTCTCTGAAATCACGCATCACAATTTCCCGCGATACCTCTAAAAATCAATTTTCACTCCAACT 

CTGTTACCGCCGCCGATACTGCCACCTACTACTGTGCCTCTriTGACTACGCTCACGCCATGGATTA 

GGTACTACCGTTACCGTAAGCTCAGCCAGCACAAAGGGCCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCA 

CCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTC 

AGGCGCCCTGACCAGCGGCGTGCACACCTTCGCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG 

TGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGT 

GGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGCCCATCATGCCCAGCACCTGAGTTCCTGGGGGGACCATCA 

GTCTrCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGA 

CGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAA 

GCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAC 

GGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAA 

GGGCAGCCCCGAGAGCCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG 

ACCrGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAAC 

TACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCA 

GGTGGCAGGAGGGGAATGTCTTCTCATGCrCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCT 

CTCCCTGTCTCTGGGTAAATGA 

Genomic _ 

atgggatggagttgcattatactltrcctcgttgccaccgccactggagltcactctgacgtacaacitcaagaatc 

tggcccaggtctcgtcaaaccttctcaaactctctcactcacctgcactgttactgactactctattacatccgacta 

cgctrggaactggatccgacaatttcctggtaaaaaactcgaatggatgggttatatt tctta ctctggctccacct 

cctacaatccttctctgaaatcacgcatcacaatttcccgcgatacctctaaaaatcaattttcactccaactcaatt 

ctgttaccgccgccgatactgccacctactactgtgcctcttttgactacgctcacgccatggattattggggacag 

ggtactaccgtraccgtaagctcagccagcacaaagggcccatccgtcttccccctggcgccctgctccaggagca 

cctccgagagcacagccgccctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtggaactc 

aggcgccctgaccagcgcx:gtgcacaccttcccggctgtcctacagtcctcaggactctactccctcagcagcgtgg 

tgaccgtgccctccagcagcttgggcacgaagacctacacctgcaacgtagatcacaagcccagcaacaccaaggt 

ggacaagagagttggtgagaggccagcacagggagggagggtgtctgctggaagccaggctcagccctcctgcct 

ggacgcaccccggctgtgcagccccagcccagggcagcaaggcatgccccatctgtctcctcacccggaggcgtct 

gaccaccccactcatgctcagggagagggtcttctggatttttccaccaggctccgggcagccacaggctggatgc 

ccctaccccaggccctgcgcatacaggggcaggtgctgcgctcagacctgccaagagccatatccgggaggaccct 

gcccctgacctaagcccaccccaaaggccaaactctccactccctcagctcagacaccttctctcctcccagatctg 

AGTAACTCCCAATCTTCTCTCTGCAGAGTCCAAATATGGTCCCCCATGCCCATCATGCCCAGGTAAGCCAACCCAGG 

CCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTAGCCTGCATCCAGGGACAGGCCCCAGCCGGGTGCTG 

ACGCATCCACCTCCATCTCTTCCTCAGCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTGTTCCCCCCAAAACCC 

AAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGG 

TCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACA 

GCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGT 

CTCCAACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGTGGGACCCACGGGGTGCGAGG 

GCCACATGGACAGAGGTCAGCTCGGCCCACCCTCTGCCCTGGGAGTGACCGCTGTGCCAACCTCTGTCCCTACAGG 

GCAGCCCCGAGAGCCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGAC 

CTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTA 

CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCITCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGG 

TGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCT 

CCCTGTCTCTGG GTAAATG A 



